the basin in the direction north-west to south-east runs the Pulantien River. Generally the water in the river is shallow, but the river bed lies about 13 metres below the level of the plain, as seen by the bight of the precipice like river banks (Figs.1 and 4). This is probably the result of the errosive action of the river flowing through theloess plain. This basin is now entirely cultivated, sorghum corn, millet, wheat, etc. being grown. Digging theloess soil which forms the fertile plain of the basin, 1/2 to 2/3 metres deep, a layer of peat is exposed. The latter is 1/3 to 1/2 metres thick. Underneath the peat is a layer of gray mud 2/3 to one metres thick. Below the mud lies thick loess.
Nelumbo seeds are found in the upper most part of the peat layer. Seeds on which my observations were made were mainly discovered in the neighborhood of Lin-chia-tung. The peat is digged out forfuelby the village people during the winter season when they have no agricultural work. According to the villagers, Nelumbo seeds are said to be found everywhere in the basin, and are often eaten by children.
LONGEVITY OF THE SEEDS.
As regards the history of formation of the basin the following sequence of events may be suggested; There once existed a large lake surrounded by the hills,which now border the basin; the Pulantien River enterd into the lake. From the lake, small streams run out and passing by the village of Pulantien poured into the Gulf of Pechili. The decay of Hydrophytes in the lake formed the peat layer described before. Theloess forming the bottom of the lake was changed into mud by the action of the hydrophytic vegetation. Then, either by the heavy rain fall during the months of July and August every year or by an unusual heavy rain fall in some particular years, the outlet of the lake was enlarged, so that the water level of the lake was lowered until the lake became finally dry. Then the course of the present Pulantien River was established; the erosive action of the water of the river soon began to act, and finally caused theriver to run 13 metres below the surface of the basin. The dust annually blown from the Gobi desert accumulated on the dried bottom of the lake and formed the deposit 1/2 metre thick which forms the land of cultivation of the present date.
The village land of Liu-chia-tung and the basin is an estate of at the begining of April of this year, he pointed out a certain rock on the bank of the river, saying that the rock was not yet exposed thirty years ago. The rock in question is now nearly one metre high, so that the annual rate of the descent of the river bed is to be estimated at 3cm..
Consequently the total descent of 12.5 metres (deducing 50cm. of soil above the seeds) must have taken place by the erosive action of water for about 400 years (Figs.3 and 4) .
A more definite account on the rate of lowering of the river bed and on the nature of the soil above the Nelumbo seeds is reserved for a later occasion.
From the facts given above, it would be safe to put at at least 120 years the time passed since the seeds have been shed, although it is probable that the seeds have remained buried 200 years or even 400 years.
It is desirable that the germination of those seeds shall be tested hereafter in an interval of from 10 to 20 years by botanists, in order to determine the maximum longevity of Nelumbo seeds.
It is likewise desirable that the buried Nelumbo seeds shall be carefully preserved in Manchuria as a 'natural monument.' e, orifice of the pore.
f, canal of the pore. g, air chamber.
3. Surfece view of the pore.
endosperm and embryo showed no difference from those of the present day seeds, the embryo having a slightly bitter taste. Placed in water, testa, endosperm and embryo absorbed water and became swollen.
The surface of the testa has many small pores. The microscopical observation of the sections of testa showed a layer of epidermis and a layer of thick-walled pallisade cells, the cells of the latter being closely arranged with no intercellular space. Across the middle part of the pallisade layer is found a hyaline zone, which is highly refractive (Fig.5) . Treated with concentrated sulphuric acid, the pallisade layer is easily dissolved, while the hyaline zone remains undissolved even for an hour. The pallisade cells inclusive hyaline zone stain red with congored and violet with chlorzinc-iodide. WATER CONTAIND IN THE SEED.
TO measure the water-content of the seed, the seeds werec rushed, and the testa, the endosperm and the embrys were separated from each other. Then the materials were placed in an electric oven and dried the drying. The water-contents were found as foilows: Testa 11.96%, Endosperm 11.43%, Embryo, 9.93% The nearly equal percentage , of water contained in both testa and endosperm is probably due to the fact that the seeds, were preserved about 1/2-1/3 metres underneath the soil for a long period. sprouting out of the seed-coat (Fig.6 ) and the seedlings grew rather rapidly so that in four months the diameter of the leaves was about 20cm. (Fig.7) SUMMARY.
1. The longevity of Nelumbo seeds, when kept in soil, is estimated to be 120 years or more.
2. In spite of the presence of a large number of small pores in the seed-coat, the seeds did not absorb water and germinate even after eight months.
